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GROWTH PROMOTION 

Thisapplic3fioni.s3continu3tion of 3~lic3tionSer.No. 
Q71606.670, filed Ott 31.1990, now abandoned which was 
a division of Ser. No. O7f328,9%, filed Mar. 27,1989, U.S. 
Pat. No. 4992,473 which was P division of Ser No. 071153, 
640, tiled Feb. 8.1988, U.S. Pat No. 4,849,453. which was 
3 division of Ser. No. 06/860,719. filed May 7, 1986, U.S. 
Pat No. 4.734437. which was 3 continuation of Ser. NO. 
06f628.002, filed Jul. 51984, now abandoned, which was a 
continuation of Ser. No. 061462587, filed Jan. 31.1983. now 
abandoned. 

BACKGROUND OF THE JNVENTJON 

The chemistry and use of ~phenethanolamines has been 
extensively investigated A number of these compounds 
have been reported to have beneficial cardiac activities; see 
U.S. Pat No. 3987200. Such compounds also are known to 
have sympathomimctic activity, and have found utility as 
utcro-reiaxing agents; Van Dijk et aL, RecueiL 92, 1281 
(1973). More recentiy, a group of ~phenethanolamines have 
beenreported as possessing anti-hyperglycemic activity, and 
have been found effective in promoting the loss of weight in 
animals, EPO 6735 published Jan. 9,198O. 

An object of tbis invention is to provide 3 new use for 
certain ~phenethanolamines. This invention provides 3 
method for promoting the growth of domesticated animals 
employing j3-phenethsnoJsrn.ines. 

SUMMARY OFTHE IIWENTION 

This invention provides 3 mcth0d for increasing weight 
gain in enimds and improving the eflticitncy of feed utili- 
zation and the qmdity of the carcass. ‘Ihe invention is more 
particularly directed to 3 method for promoting growth and 
impmvhg feed cilicicney and lcauncs~ comprising admin- 
isthng 3n effective amount of 3 c0mpound having t&e 
formula 

wlterein: 
R’ is hydrogen, hydroxy, or metboxy; 
R2 is hydrogen or fluoro, 
R3 is hydrogen or Cl-C, aJky1; 
R* is hydrogen or methyl; 
Rs is hydrogen, fiuoro, nitro, hydroxy, SO,CHs or 

CONH,; provided tbat R’ is hydrogen only when R5 is 
nitto or SO,Qa,; and the acid addition salts thereof. 

A preferred method for promoting growth and improvhg 
feed efficency and leanness according to this invention 
employs a compound of the above formula wherein R’ is 
hydroxy, R2 is hydrogen, R’ is hydrogen or methyl and R4 
is methyL The method is most preferably practiced employ- 
ing 3 compound whaein Rr and Rs both are hydmxy and R2 
and R3 both are hydrogen and R4 is methyL When R’ is 
hydroxy or methoxy, it preferably is in the para position. 
When Rs is other than hydrogen, it also is preferably in the 
par3 position. 

T&is invention atso providu an anitnalfeedstuff compris- 
ing a ~phenetlwnol3mine of the above fcpul3 together 
with a suitable canier therefor. 
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DETAJLED DESCRIETION OFTHE 

INVENTION 

The compounds employed in the method provided by this 
invention are either knOWII in the ait or are redly prepared 
by well known synthetic procedures. Aparticularly preferred 
method employs 1-(3-hydroxyphenyl)-2-[l-methyl-3-(4- 
hydroxyphenyl)propylamino]ethanol. This 
j3-phenetbanolamine is disclosed in South African Patent 
No. 673,994 published in my, 1967. The most preferred 
embodiment of this invention emplOys l-(4hydroxyphenyl) 
-2-[ l-methyl-3-(4-hydro~henyltpropylamino]etbanol, 3 
compound disclosed 3s having utcro-relaxing, activity by 
Van Dijk et al. in Recueil, 92 1281 (1973). 

The compounds to be employed in the method of this 
invention are readily prepared by reaction of 3 styrene oxide 
with a 3-phenylpropylamine derivative. For example, 3 
styrene oxide such as 2-fluorostyrene oxide can be reacted 
with about an equimolar quantity of an amine such as 
l-methyl-3-@itrophenyl)propylamine in an unreactive 
organic solvent such as ethanol, methanol, n-propanol, 
diaxane, or the like. The reaction generally is carried out at 
3 tempemture of about SO” to about 120’ C., and at such 
temperature the reaction routinely is substantially complete 
witbin about 6 to about 10 hours. The product, 3 
8-phenethanolamine, is readily isolated by simply remuving 
the reaction solvent, for instance by evaporation under 
reduced pressure, and further purification can be accom- 
pJished if desired by standard techniques, inciuding 
crystallization, chromatography, acid-base extraction, and 
the like. 

An alternative method for preparing the 
$-phenethanolamines to be employed in the present method 
compiscs rescting a mandelic acid derivative with a 
3-pbenylpropyh3mine duiwtive to provide au amide, which 
upon subsequent reduction provides a ccmpound of the 
above formula For example, 3 phenylpropylamine dcriva- 
tive such as 1.methyl-3-(3-fluorophenyi)propylamine can be 
reacted with an acylating agent such as 3 hydroxy protected 
mandelic acid halide, or preferably simply reacted with 3 
mandeiic acid in the presence of 3 common peptide coupling 
reagent such as NW-dicyclohexylcarbodiimide, 
carbonyldiimidaxoIe, N-ethoxy-carbonyl-2-ethoxy-1,2- 
dihydroquinoline, commonly referred to as EEDQ. The 
direct cwpIing rc3ction generally is conducted in an organic 
solvent such as benxene or N+N’dimethylfonnann ‘de, and 
normally is complete after about 2 to 48 hours when carried 
out at about -30” to about 100” C. The product is an amide 
that is readily isolated by simply fJlt.ering the reaction 
mixture and men removing the reaction solvent. The amide 
thus formed is next reduced by reaction with 3 common 
reducing agent such as diborane or the Iike to provide a 
!3-phenetbanolamine delined by me above formula. 

A similar, yet alternative, method of synthesis COmpriscS 
reacting a phenethauolsmine with a phenylethyl Wane to 
provide 3 Schiff base, which upon reduction gives a com- 
pound to be employed in tbe present method. For example. 
a phenethanolamine such 3s 2-hydroxy-2-(4 
hydroxyphenyl)ethylsmine can be reacted with a ketone 
such as methyl 2+hydroxyphenyDethyl ketone to provide 
the correspondiug hnhe, which upon reduction, for instance 
with 5% palladium on carbon, provides l-(4- 
hydroxyphenyl)-2-[l-methyl-3-(4-hydroxyphenyl) 
propyIalnino]eth3noL 

It should be noted that the compouuds to be employed in 
the method of this invention possess at least one asymmetric 
center (i.e. the carbinol cent@, and when R3 and R4 dither, 
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the compounds possess two asymmetric centers. Since 
employment of individual optical isomers necessitates pre- 
paring the ~phenethanolamiues from opticaily active start- 
ing materials, or using costly separation procedures, a pre- 
ferred embodiment of this invention employs a mixture of 
optical isomers. For example, l-(4-hydroxyphenyl)-2-1 l- 
methyl-3-(4hydroxyphenyl)propyiamino)ethanol is prefcr- 
ably prepared from racer& mixtures of starting materials. 
e.g. dl-1-methyl-3-(4-hydroxyphenyl)propylamine and 
dl4hydroxystyrtne oxide, to provide a mixture of all four 
possible optical isomers of the product The tixmre of 
optical isomers is employed in the method without subse- 
quent separation of isomers. 

Since the &phenethanolamines to be employed in the 
present method are i&trendy basic, they readily form acid 
addition salts with any number of inorganic and organic 
acids. These salts can be employed in the method of the 
,invention, and often are preferred to the f&e base since they 
generaLly are more soluble in soivents such as water and are 
more conveniently formulated as an animal feedstuff. Acids 
commonly employed to form acid addition salts include 
mineral acids such as hydrochloric acid. suhTuric acid, phos- 
phoric acid, perchloric acid and the like; and organic acids 
such as acetic acid, citric acid. succinic acid, para-toluene 
sulfonic add methancsuffonic acid, lactic acid and the like. 
Referred salts to bc employed in the present method indudc 
the hydrochIoridcs and hydrobromides. 

Typical j3-phenethanolamines to be employed in the 
method of this invention include the following: 
I-(3-hydroxyphenyi)-2-1 I-methyl-1-ethyl-3-(4- 

aminocarbonyLphenyl>propyLaruino]ethanok 
l-(Z-ff uoro-4-hydroxyphenyl)-2-(l-methyl-3-(4- 

fluorophenyl)propytaminolethanol; 
l-(4-hydroxyphenyl)-2-[3-(3-nitrophenyl)propylamino] 

ethanol; 
1-(3-hydroxy-2-fluorophenyl)-2-[3-(4-methylsuIfonyl) 

propylamino]ethanok 
I-(4-methoxyphenyl)-2-(1-methyl-3-(4-hydroxyphenyl) 

propylamino]ethano1; 
1-phenyt-2-r l,l-dimerhyl-3-(3-methylsulfonyl-phenyl) 

propyLamino]ethano~ 
l-(4-hydr~henyl)-2-[l,l-dimethyl-3-(4-hydroxyphenyi) 

propyiamino]ethanol hydrochloride; 
1-@henyl)-2-[ l-methyl-3-(4-nitrophenyl~propylamino] 

ethanol; 
1-(3-hydroxyphenyl)-2-[l-methyL-3-(4-fluorophenyl) 

propylamino]ethanol succinate: 
t-(4-hydroxyphenyl)-2-[1-methyl-1-ethyl-3-(4- 

aminocarbonylphenyl)propylamino]ethano~ 
l-(4-hydroxyphenyi)-2-[l,L-dimethyl-9- 

phenylpropyLamino]ethanol hydrobromi& and 
d-1-(4-hydroxyphenyl)-2-[l,l-dimethyl-3-(4- 

hydroxyphenyl)propyiamino]ethanoL 
The method of promoting growth and improving leanness 

and feed efficiency provided by this invention is practiced by . . mg an effective amount of a compound defined 
&ve to a warm-blooded animal mat receives a nutritionally 
adequate diet The method gencraLLy Will be practiced on 
domesticated animals raised for human meat consumption, 
for example grower/iWsher swine, poultry, ruminants and 
the Ske. In a preferred embodiment, the growth of pigs, 
chickens and turkeys is promoted employing a 
f3-phenethanolamine. Another preferred embodiment is 
pticed in ents such as cattle, sheep and goats. The 
method of improviag leanness is not limited to meat pro- 
ducing a&n&. and can be practiced on other warm- 
blooded an&&, including dogs and cats. This Latter 

4 
embodiment is particularly Useful when it is &sired to 
maintain mature animals in a relatively lean physical swt. 

The method of the invention iS preferably practiced by 
orally administering an effective amount of a 
P-phenethanohunine to an animal. Other routes of adminis- 
tration can be employed, for instance intramuscular or 
intravenious injection; however, such routes are less prac- 
tical. The amount to be administered to an animal is an 
amount that is effective in causing a promotion of growth, or 
an improvement in the efficiency of utibtion of food, or au 
improvement in carcass quality of the animaL for instance in 
the form of less fauy tissue and improved leanness. The 
effective amount to be administered will vary somewhat 
depending upon the particuhn animal species ‘being treated 
and the partictllar active ingredient employed, but generally 
wih be from about 1 to about 1000 parts per million @pm) 
of total daiiy feed intake. Such amount will provide a dosage 
of about ‘0.05 to about 50 r&kg. A preferred embodiment 
employs about 1 to about 200 ppm and more ‘preferably 
from about 5 to about 100 ppm A typical amount of active 
ingredient to be administered to swine witl be from about 5 
to about 40 ppm. For example, when practicing the method 
in animals such as ruminants or swine, the compound will be 
ad&d to the daily feed ration at about 5 to about 100 parts 
per million of the daily feed ration. 

For oral administration, the active ~phenethanolan$ne is 
preferably admixed with suitable carriers or diluents com- 
monly employed in animal husbandry. Animal feedstuBs 
comprising a P-phenethanolamine growth promoter as 
dedned herein are provided as a further embodiment of this 
invention. Typical carriers and diluents commonly 
employed in such feedstuffs include corn meal, soybean 
meal, alfalfa meal, rice hulls, soykvl mill run, cottonseed 
oil meal+ bone meal, ground corn, corncob meal, sodium 
chloride, urea, cane molasses and the Eke. Such canzicrs 
promote a uniform distribution of the active ingredient in the 
finished feed ration into which such compositions are added, 
thereby ensuring proper distribution of the active ingredient 
throughout the feed The feedstuff composition provided by 
the invention will contain about 5 to about 95 percent by 
weight of active ingredienf and more typically about 10 to 
about 50 percent by wcigbt. As already noted, the acid 
addition salts of the active phenethanolamines arc generally 
preferred for oral administration, and are thus the preferred 
fom of active ingndient for the feedstuff compositions Of 
the invention. 

While the preferred method for orally administering the 
growth promo&s is via the daily feed rations, the com- 
pounds can be incorporated into salt blocks and mineral 
licks, as well as being added directly to driukiug water for 
convenient oral consumption. The compounds can addition- 
ally be form&ted with polymorphous materials, waxes and 
the like for long-term controlled release, and administered to 
an a&nal as a bolus or tablet only as needed to maintain the 
desired daily payout of active ingredient. 

For parenterrd administration, the ~phenethanolamines 
can be admixed with conventional carriers such as corn oil 
sesame OS, catbowax. calcium stearate and the like. Such 
fommlations can be molded into pellets and administered as 
an injection or as a slow-release subcutaneous implant. Such 
administrations cau be ma& as often as needed to ensure the 
proper dosing of adive ingredient to obtain the desired rate 
of growth promotion and improvement in leanness and feed 
efficiency. 

While the compounds described herein are tiective in 
promoting average daily weight gain aud improving feed 
efficiency in animals, they also cause observable improve- 
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ment in the qua&y of the meat produced For example, the 
compounds appear to mobilize free fatty acids Tom fatty 
tissue and depress the deposition of fat as the animals gain 
weight This reduction of fat is beneficial since the animal 
being treated according to the invention gains weight in the 
form of more usable lean meat, thereby reducing waste and 
improving the vaiue of the animal thus treated Also, mature 
animals that are not subject to additional weight gaiu can be 
maintained in a desirably lean form by administering a 
compound as described herein. 

The practice of the present invention is more fully illus- 
trated by the following detailed examples: 

EL4MPLEl 

Reparation of dl4@enzyloxy)mandelic acid 
A sohrtion of 5.0 g of dl4hydroxy mandelic acid, 11.0 

g of benzyl chloride and 10.0 g of potassium carbonate in 50 
ml of methanol was heated to rcfiux and stirred for seventy- 
two hours. The reaction mixture was cooled to room tem- 
perature and diluted with 50 ml of water. The aqueous 
solution was washed twice with 50 ml portions of benzene, 
and then was acidified with concentrated hydrochloric acid. 
‘Ibe aqueous acid solution was extracted three times with 50 
ml portions of ethyi acetate. The organic extracts were 
combined, washed with water and with saturated sodinm 
chloride solution and dried. Removal of the solvent by 
evaporation under reduced pressure provided 5.7 g of a solid 
which was then rcuysmEzed from 300 ml of toluene to 
afford 5.33 g of dl-Qbenzyloxy)mandeiic acid. ML? 
153°-1550 c. 

~ndysis cak for CZSH1404 Theory: C, 69.76; H, 5.46; 
Found: C, 69.%; H, 533. 

ExAMFTE2 

Resolution of dl-4+enzyloxy)mandehc Acid to 
Rovlde R(-)-(4-benzyloxy~~c Acid 

To a s&red sohrtion of 185.6 g of dl4benzyloxy) 
mandeiic acid in 2500 ml of ethyl acetate at 80” C. was 
added in one portion 43.6 g of R(+&-methyLbenzylamine. 
The reaction mixhue was cooled to room tcmpcmtme, and 
the precipitamd soiid which had formed was collected by 
filtration and washed with fresh ethyl a&ate. The solid was 
ncrystaliized twice from a solution of ninety percent ethanol 
ia water to provide 91.4 g of the R(+)-a-methylbenzylamine 
salt of R(-)-4-(benzyloxy)mdeiic acid. M.P. 
2085°-209.50 C [a&,-38.6', [al,6s-U530 WeOH) 

analysis C&Z. for &H,NO., Theory: C 72.80; H, 6.64; 
N. 3.69; Found : C, 72.9s; H, 6.83; N, 3.95. 

To a SW suspension of 91.4 g of the above-named salt 
in 2000 ml of ethyl acetate was added 150 ml of ten percent 
aqueous hydrochloric acid solution. The aqueous acid solu- 
tion was separated, and the organic hyK washed with Watt 
and dried. Removal of the solvent by evaporation under 
rednced pressure afforded 54.5 g of R(-W-(bcnzyloxy) 
mandelic acid, ie. R(-) -2-(4benzyioxyphenyl)-2- 
hydroxyacetic acid. M.F! l55”-161” C. [alo -1022”; [alsss 
410.6' (MeOH) 

Analysis cak for CIsH1,O~ Theory: C, 69.76; H, 5.46; 
Found: C, 69.67; H, 5.41. 

EXAMPLE3 

Preparation of dl-l-~p~yL3~tbenzyloxyphcnyI) 

A solution of 40.0 g of mahyl 2-V-benzyloxyphenyf) 
ethyl ketone and 160 ml of anhydrous wnia in 300 ml 
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6 
of ethanol was heated at 7.5“ C. and stirred for two hours. 
After cooling the reaction mixture to room tmnperatur~ 4.0 
g of Raney nickel was added in one portion, and the reaction 
mixture then was stirred at 25” C for twelve hours under a 
hydrogen atmosphere at 300 psi. The reaction mixtnre next 
was filtered and the l&ate was concentrated by evaporation 
of the solvent under reduced pressure to provide an 0iL The 
OS was dissolved in I.20 ml of 3N hydrochloric acid, &om 
which the product as a hydrochloride salt precipitated. The 
salt so formed was collected by f&ration and recrystallized 
from methanol and toluene to provide 362 g of dl-l- 
methyl-3-(4-benzyloxyphenyl)propyiamiaium chloride. 
M.P. 195-197.5’ C. 

E-XMPLE 4 
Resolution of dl-l-methyl-3-(4-benzyloxyphenyl) 

propylamiae to provide R-(-)-1-methyl-3-(4 
benzyloxyphenyi)propykunine 

A solution of 629.3 g of dl-1;methyl-3-(4- 
benzyloxypheuyl)~opyiaminium chloride was converted to 
the free amine by maction with 95 g of sodium hydroxide in 
400 ml of water. The free amine was then dissolved in 2000 
ml of methylene chloride and added to a solution of 328 g 
of D-(-)-mandeiic acid in 1000 ml of methanol. The man- 
dciic acid salt of the &ee amine precipitated out of solution 
and was reuystalhzed three times from methanol to provide 
322 g of the R-mandelic acid salt of R-1-methyl-J-(4- 
benzyloxyphenyl)propylamine. MJ? 166”-167’ C. [alIp 
-30°1 [a& -119O (MeOHl. 

The salt so fomred was converted to R-1-methyl-3-(4- 
benzyloxyphenyl)propyIami.ne as the free base by reaction 
with aqueous sodium hydroxide. 

ExAii5 
RR-N-[2-(4-Benzyloxyphenyl)-2-hydroxy-l- 

oxoethyl]-1-methyl-3-(4benzyio~henyl) 
propylatuine 

A solution of 93.9 g of R-1-methyl-3-(4- 
benzyloxyphenyl)propyiamine in 500 ml of N,N- 
dimethylformamide containing 63.0 g of 
1-hydroxybenzotriazole and 104.6 g of R-2-(4- 
benzyloxyphenyr)-2-hydroqacetic acid was cooled to 0” C. 
and stirred while a solution of 83.6 g of N,R- 
dicyclohcs+arbodde in 300 ml of di.methyiformamide 
was added dropwise OVK one hour. The reaction mixture 
was stirred for twelve hours at 3” C. and then was diluted 
with 10 ml of water, stirred for an additional hour, and then 
cooled to -30° C in an ice-acetone bath. The reaction 
mixture was filt~cd to remove dicy&hexyhXea, and then 
the f&ate was concentrated by evaporation of the solvent 
under reduced pressure. The concentrated solution was 

SO diluted with ethyl acetate and washed with samrated aque- 
ous so&m carbonate solution, with water, with 300 ml of 
lN hydrochloric acid, and again with water. The organic 
layer was dried and the solvent was removed by evaporation 
under reduced pressure to provide the product as a white 

5s solid. The solid was recrystallized once tiomacetonitrile and 
again from methanol to provide 159.7 g of l&R-N-[2-(4- 
benzyloxyphcnyl)-2-hydroxy-l-oxoethyl]-l-methyI-3-(4- 
benzyloxyphenyl)propyIamine. MS. 145’-148’ C. ial0 
-lW, k&6s -50.1a (MeOH). 

al ~oalysis talc for &Hs,NO, Theory: C, 7755; H, 6.71; 
N, 2.83; Four& C, 77.W. H, 6.84; N, 253. 

EXAMPLE6 
R,R-N-[2-(4-Ben@omhenyl)-2-hydroxyethyll-l- 

65 methyl-3-(4-benzyloxyphenyl)propylamine 
To a stirred solution of 10.0 g of R,R-N-12-(4- 

benzyloxyphenyl)-2-hydroxy-l-oxocthyl]-l-methyl-3-(4- 
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benxyloxyphenyl)propyhunine in SO0 ml of freshly distilled 
Wrahydrofuran under a nitrogen gas atmosphere was ad&d 
dropwise over thirty minutes 41 ml of 2 molar borane- 
dimethyl sulfldc complex in tetrahydrofuran. The reaction 
mixture was stirred at 2Y’ C. for twenty hours. and then was 
heated to reflux and stirred for an additional three hours. 
After cooling the reaction mixture to 25’ C. and stirring for 
another eighteen hours. the excess borane was decomposed 
by the slow portion-wise addition of 400 ml of methanol. 
The solvent was then removed from the reaction mixture by 
evaporation under reduced pressure to provide the product 
as an oiL The oil so formed was dissolved in 250 mI of hot 
methanol, and after concentnuing the volume to 125 ml, the 
pduct began crystallizing out of solution. The crystaLLine 
prcduct was coliected by filtration and recrystaliixed twice 
from methanol to provide 6.65 g of R,R-N-[2-(4- 
bentyloxyphenyl)-2-hydroxyethyll-1-methyl-3-(4- 
benzyloxyphenyl)propyiamine. M-P 119”-123.5’ C. 

The amine so formed was dissoi~ed in methanol and 
added to a solution of ethereal hydrogen chloride, thereby 
providing 6.49 g of RR-N-[2-(4-benxyloxyphenyl)-2- 
hydroxyethyll-1-methyl-3-(4-benzyloxyphenyl) 
~ypylamittiutn chlcde. ME 214.5°-2160 C. [a], -13.4O, 

365 -30.2“ (MeOH). 
Analysis talc for (;,H,.$O&l Theory: C, 74.19: H, 

7.00; N, 2.70; CI, 6.84;Found: C, 74.20; H, 6.98; N, 265; 
Cl, 6.63. 

EXAMPLE 7 

RR-l-(4-Hydroxrphenylj-2-[1-methyl-3-(4- 
hydro~henyl)propyhuninolethanol hydrochloride, 

also named as R,R-N-[2-V-HydroxyphenylI-2- 
hy&o~e~yl]-l-methyl-3-(4-hydroxypheny 

propylaminium chloride 

Amixtnre of 5L6 g of RR-N-[2-Wbenxyloxyphenylj-2- 
hydroxyethyll-1-methyl-3-(4-benzyloxyphenyl) 
ptqylaminium chloride and 5.0 g of Raney nickel in 2 liters 
of ethanol and 2 liters of ethyl acetate was stirred at 2!T” C 
for fonr and one-half hours under a hydrogen atmosphere of 
60 psi The reaction mixture was then f&red to remove the 
residnalRaney niekeL and tbe &ate was concennated to an 
oil by evaporation of the solvent underreduced pressure, and 
the oil was ay&dlized from fresh ethano1 and dietbyl ether 
to provide 29.8 g of RR-N-[2-(4-hydroxyphenyl)-2- 
hydroxyethyll-1-methyl-3-(4-hydroxyphenyl) 
~m&ami&um chloride. M.P. 176”-176.5’ C. (de@ [aJo 

* > Ms -7lT’ (3.7 rngiml MeOH). 
Analysis CaIc for C,,H,,NO,Cl Theory: C, 63.99; H, 

7.16; N, 4.15; Found: C, 63.70; H, 7.26; N, 432. 

EXAMPLES 
As pointed out above, a preferred embodiment of this 

invention en#oys a mixture of ail f0Ur OpthI isomers Of 
the compound of Example 7. This racemk mixture can be 
prepared by the method described above by reaction of 
dl4-@nzoyfoxy)mandelic acid with dl- l-methyl-3-(4- 
benzyloxyphcnyl)propylamine in the presence of DCC to 
give racemic l-(4-ber@oxyphenyl>2sxo-2-[l-methyl-3- 
(4-&~~q@nyQpropyhtmino]ethano~ Reduction of the 
latter compound and subsequent removal of the benxyl 
groups provides racer& l+hydroxyphenyl)-2-l l-methyl- 
3-(4-hydroxyphenyI)propylamino]ethanoL This compound 
is more preferably prepad by the following proctdure 

A solution of 32.8 g. (0.2 m) of methyl 2-(4- 
hydroxyphenyl)ethyl ketone and 426 g. (0.2 m) of 1-W 

8 
hydroxyphenyl)-2-aminoethanol in 380 mL of ethanol con- 
taining 3.8 g. of five percent palladium on carbon was stirred 
for sixteen hours at 60” C. under hydrogen at 55 psi The 
reaction mixture was then filtered, and the filtrate was 

5 diluted by addition of 350 tnL of water The aqueous mixture 
was concentrated to a volume of about 400 ml.. and then 
washed with dichbXOmethane. The aqueous mixture was 
acidified by addition of 50 ml. of COK hydrochloric acid. 
After standing at room temperature for two hours. the 

IO aqueous acid mixture was likered and the titer cake was 
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washed with 40 mL of ice water and dried at 50” C. in 
vacuum to provide 47 g. of I-(4-hydroxyphenyl-2-[1- 
methyl-3-(4-hydroxyphenyi)propylaminoletbanol hydro- 
cbloxide. MJ? 124°-1290 c 

analysis ulc. for C1eH,,NOJIl Theory: C. 63.99; H, 
7.16; N, 4.15; Cl, 10.49. Found: C, 63.77; H, 6.80; N, 3.91; 
Cl, 10.68. 

UC NMR studies demonstrated the product to be com- 
prised of 5 1% RR,SS diastereamer and 49% RS,SR diaste- 
reomer. 

EXAMPLE9 

1-Phenyl-2-[l-methyl-3-(4-nitrophenyi) 
propylaminoJethano1 

A solution of 5.0 g. (25.9 mM) of 2-a&no-l- 
phenylethanol and 3.55 g. (25.9 mM) of methyl 2-(4- 
nitrophcnyl)ethyl ketone in 60 mL of toluene containing 10 
mg. of para-tohtenesulfonic acid was heated at reflux for six 
hours in a flask equipped with a Dean-Stark trap. The water 
that formed during the reaction was removed via the trap, 
and then the reaction mixture was cooled to room tempera- 
ture and concentrated to dryness by evaporation of the 
solvent under reduced pressure. The soLid product that 
remained was dissolved in 50 ml. of tetrahydrofuran and the 
solution was heated to refbrx. A solution of 13.5 ml. of 2N 
borane-methyl.suhide complex in telrahydrofumn was then 
added dropwise to the reaction mixnue, and the mixture was 
refiuxed for an additional ninety minutes. After cooling the 
reaction mixture to room temperature, it was diluted by 
addition of dietbyl ether saturated with hydrogen chloride. 
The precipitate that formed was coLlected by filtration and 
crys- from ethanol and dietbyl ether to give 3.29 g. of 
1-phenyl-2-[ I-methyl-3-(4-nitrophenyl)-propylamino] 
ethanol hydrochloride. M.P. 203”-2W C. 

Analysis talc. for cJX&lN*03 Theory: C 61.62; H 
6.61; N, 7.98; CL, 10.11. Found: C, 61.76; H, 6.62; N, 7.76; 
CL 10.13. 

EXAMPJJS 10 

1-(4HydroxyphenyQ-2-[l&iimethyl-3- 
phenylpropylamino]etbanoI 

A sohrtion of 32.6 g. (0.2 m) of l,l-dimethyI-3- 
phenylpropylamine and 22.9 g. (0.1 m) of 2-(4- 
methoxyphenyl)-2axoethyr bromide in 75 mL of tetrahy- 
drofuran was heated at reflux for t&y-six hours. The 
reaction mixture was then cooled and added to 2 liters of 
diethyl ether. The precipitate was removed by filtration, and 
the filtrate was acitied with hydrobromic acid to give 18.15 
g. of 1-(4-methoxyphenyl)-1-oxo-2-(l,l-dimethyl3- 
phenylpropylamino)etane hydrobromide. MI! 174“-178“ 
C 

The compound thus formed was dissolved in 85 ml. Of 
glacial acetic acid containing 35 ml. of hydrobromic acid, 
and the solution was heated at reflux for nine hours. The 
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solution was then cooled and the solvent was removed by 
evaporation to provide, following crystal&&ion from e&a- 
no1 and diethyl ether, 7.8 g. of l+hydroxyphenyl)-l-oxo- 
2-( l,l-dimethyl-3-phenyIpropylamino)ethane hydrobro- 
mide. M.R 228”-230” C 

Catalytic hydtogenation of 5.0 g. of the compound from 
above in 44 ml. of ethanol containing 1.25 g. of five percent 
palladium on carbon afforded, foIlowing crystaikation from 
acetone and dietbyl et&r. 23 g. of 1-(4hydroxyphenyl).2- 
(l,ldimethyl-3-phenylpropylamino)ethanol hydrobromide. 
M.F! 168”-170’ C 

Analysis cab. fca C19HaeBrN02 Theory: C, 60.00; H, 
6.89; N. 3.68. Found: C, 60028; H, 6.67; N, 3.62. 

EXAMPLE 11 ” ‘i 
1-(3-Hy&o~enyl)-2-[l,~~~yl-3-(4- 

fluorophenyl)propylamino]ethanol 
To a stirred solution of 67.2 g. (022M) of 2-(3- 

benzyloxyphenyl)-2-oxoethyl bromide in 200 ml. of aceto- 
nitrile was added a solution of 543 g. (0.2OM) of N-benxyl- 
l,l-dimethyl-3-(4-fluorophenyl)propylamine in 600 II& of 
aceionifrile wntaining 42 mL (0.22X@ of dikopropyietby- 
lamine. The reaction mixture was stirred for about six hours 
at reflnx, and then was cooled and stored at room tempera- 
ture for forty-eight hours The reaction m&ture was next 
diluted by addition of aqueous sodium hydroxide, and the 
organic solvents were removed by evaporation under 
reduced pressure. The aqueous alkaline mixture was 
extracted with ethyl acetate, which was then washed with 
watq. dried, and concentrated to dryness to give an oiL The 
oil was dissolved in ethanol and diethyl ether and converted 
to the hydrochloride salt by addition of excess hydrogen 
chloride. The precipitated solid was collected by titration 
and recrystallked from ethyl acetate to give 513 g. of 
1-(3-benzyloxyphenyl)-lsxo-2-[~-~~l~l,l~~yl- 
3~~~uorophenole~~e hydrochloride. M.X? 
l370-1450 C. 

The compound thus prepared was reduced by reaction 
with 16 g. of sodium borohydride in ethanol. Isolation of the 
product, followed by conversion to the hydrorhlorkle salt 
and uystallimtion firorn diethyl ether &or&d 55.0 g. of 
l-(3-benyloxyphenyl)-2-[(N-benxyl)-l,l-dimethyl-3-(4- 
fluorophenyl) propylamino]ethanol hydrochloride. MZ 
186S=191a C 

A solution of 10.0 g. of the product thus produced in 200 
mL of ethanol wntaining 3.0 g. of Ratmy Nick1 Was shaken 
for two hours at W C. under hydrogen at 44 psi. The 
reactioa mixture was then filtered, and the solvent was 
nwrved tirn the filtrate by evaporntion under reduced 
pressure to give a white solid. The solid was trimrated with 
ethyl acetate and air dried to provide 5.9 g. of l-(3- 
hydroxyphcnyl)~2-r l.l-dimethyl-3-(4-fluorophenyl) 
propylaminoJethano1 hydrochloride. M.R 196.5°-19850 C. 

Analysis cab. for C,&ClFNOe Thaory: c, 64.49; H, 
7.12; N. 3.96; Cl, 10.02 Found: C, 64.29; H, 6.97; N. 4.06; 
cl? 9.89. 

EXAMPLE12 

1-(4-Hydroxyphenyl)-2-[l,l-dimcthyl-3-(4 
aminocarbonyiphenyl)propyiamino]ethanol 

A suspension of 10.0 g. (50 mM) of Ll-dimethyl-3-(4- . ammoc&onyrpheny@ropylamine and l5.0 g. (SO r&l) of 
l+benxyloxyphenyl)-l-oxoethyl bromide in lO()O mL of 
acetonitde co&&hg 32.0 g. (03M) of sodium carbonate 

5 

10 

l5 

20 

2s 

30 

35 

40 

4s 

so 

ss 

60 

65 

10 
and 100 ml. of water was stirred for one hoar at 25O C. The 
precipitate that formed wzs collected by Btration, washed 
with water and with diethyl ether, and air dried to provide 
8.0 g. of l-(4-benzyIoxyphenyl)-l-oxo-2-[lJ-dimethy& 
(4-aminocarbonylphenyl)propylamino]ethane. M.P. 
lW-187° C. This produizt was converted to the hydtochlo- 
ride salt by reaction witb hydrogen chloride in diethyl ether. 
MA? 219O-224O c. 

The compound thus prepared was reacted with sodium 
borohydtide in methanol to provide, following conversion to 
the hydrochloride salt and aystalkation from methanol and 
diethyl ether, 5.8 g. of 1-(4-benzyloxyphenyl)-2-[l,l- 
dimethyl-3-(4-aminocarbonylphenyl)propylamino]ethanol 
hydrochloride. M.R 141°-1430 C. 

Reaction of the above compound with hydrogen in the 
presence of Raney Nii effected cleavage of the hyckoxy 
protecting group to atfor& following crystaUixation of the 
hydrochloride salt, 13 g. of l-(4-aminocarbonylphenyl) 
propylamino]ethanol hydrochloride. MR 185” C. (dec) 

Analysis talc. for C.&&lNaO, Theory: C. 63.40; H, 
7.18; N, 739; Cl, 936. Found: C, 63.26; E1.7.01; N, 7.45; 
c& 9.42. 

The compounds of Hxamples 13 and 14 wae prepared by 
the general procedure of Hxample 12. I 

-13 

1-(27Fluorophenyl)-2-[lJdimethyl-3-L- 
amino~ayl~e~l)~pyl~o]ylphenyl)propylaminoletbanol 

hydrochloride 

M.P. 227°-2300C. 

E?xMPLEl4 

1-(3-Hy~~henyl)-2-[1,L-dimethyl-2(4- 
hydroxypbenyl)propylamino]ethan~ hydrobromide 

Ms. 161“-165 ’ C 

HxAMPLEl.5 

l-Phenyl-2-[ 1-methyl-3-(4-methylsulfonylphenyl) 
propyIamino]ethanol hydruchhkde 

Methyl 2-(4-methyhhiophenyl)ethyi ketone was oxidized 
by reaction with m-chloroperbenzoic acid to give methyl 
2+knethylsuEonyiphenyl)ethyl ketone. A solution of 6.73 
g. of 2-amino-1-phenylethanol and 11.10 g. of methyl 2-(4- 
methylsulfonylphenyI)ethyl ketone in 500 mL of toluene 
wntaining 200 mg. ofp-tolueneaulfonic acid was heated at 
reflux for twenty-four hours. The reaction mixture was 
cooled and the solvent was removed by evaporation to give 
the Schiff base 1-phenyl-2-[1-methyl-3-(4- 
methylsulfonylphenyl)propylimino]ethanoL The SchZ base 
thuspreparedwasrea&edwith3.7g.ofsodimnbarohydride 
in 500 ml. of ethanol at 0” C. for sixteen hours. The reaction 
mixture was diluted by addition of 50 mL of acetone and 20 
ml. of 3N hydrochloric acid. The mixWe was concemmted 
to an oil by evaporation of the solvent. The oil aystallized 
upon sanding atroomtemperature. R-on of the 
product &om 200 ml. of hot ethanol affotded 8.96 g. (48% 
yield) of l-phenyl-2-[l-methyl-3+-methylsulfonylpheny9 
propyhunino]ethanol hydrochloride. Ms. 164”-1700 C 

Analysis cak for C&&lNO~ Theory: C 59.44; K 
6.83; NI 3.65; CL 9B, S, 8.35. Found: C, 29.28; H, 6.57; N, 
3.70; Cl, 9.36; $8.11. 

. . _ _ ___ _. 
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EXAMPLE 16 

Ptemix br Chickens 

- 

1-(a@mypbmy~)-2-[1,1- 
dimethyl-3.pknylpmpylatnjno~- 
ethanol sncchntc 
Glo~corn 
8odiumchloti& 

% by weight 

2s 

14 
I 

100 

EXAMFLE 17 

ECAMPJLE 18 

88 
2 

loo 

The above ingredients are blended to IUSOIYIC~~ to pro- 
videadryflowablepremixthatcanbeadmixedwitha 
typicalanimalfeedrationataratetoprWideabout20ppm 
of active ingredient in the final feed ration For example, the 
premix can be added to the following swine growa ration 
for convenient oral administration of the 
~phenethauolamine to swine. 
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r&nimom c&ium as calcium eybooate. 
~Kgofprrmixoon~:n,161NW~D,;22OSNVl~E;411 
mg. ribo0avvia: 1,620 mg. pantothenic acid; 2a205 mg. niacin: 4.4 tng. vitambt 
Bt2; 441 mg. V?tamh C 19,180 mg. choline; 110 mg. f&c acid: 165 mg. 
$yti&h; 110 tng. tlli+w; 22 mg. biitia 
Kactt Kg of prmix ccamns 6,613,800 lU Vitamin A. 

%zh Kg of premix contains 2fm mg. of SeIettittm as scdiutn s&t&. 

EXAMPLE 19 

Feed Ration for Lath 

- 

Yebw wm 
cotttwbs 
Alma Me& deltydmd 
soybean oil meal 
u=%focdgnde 
Mob- 

Diii phosphate Sal! 

i.bkiicubo~ li2ceLttimdprrmir’ 
ViAtD, Remit 
VrhmiaEPtu& 
l+-HydrwqpbutY~2-(Ll- 

dimethYl-3-pknY~~Y~~ 

P-t lb.fr 

61W 1220.0 
2ow 4001) 
5.40 108.0 
EJYO 160.0 
050 10.0 
3w 60.0 

0.43 030 i:: 

0.14 0.03 i-i 
0.10 21, 
0.10 2.0 
1M) 20.0 - - 

Cthdttol 
luxo 2CC0.0 

copper~atkim.o%zirscasdn:mlfare. 
~pouadof+mniuAatdD,~amtainsZ~USPMia 
Vi A and 225,750 USP units Wanin D,. 
‘Backpn0d0fViamiaEprcmir wntabls~mNvitamblK. 

The compounds to be employed in the method of this 
invention have demonstrated &cacy in animal tests 
designed to establish beneficial nutritional effects. In one test 
designed to show lipolytic activity, normal swine, either 
barrows or gilts, were employed to analyze the effect of 
compounds on blood glucose, insuEn, and non-ester&d 
fatty acids (NEFA). 

Test animals wcze maintained in metabolism crates, and 
following a period of adaptation, catheters were placed in 
their femoral veins. prior to admi&ration of the test 
compounds, ail animals were fasted for a period of forty 
hours. SucJr fasting causes an elevation of WA’s in the 
bloodOnthedayafthetcst,ailanimalswCrefedanormal 
feed ratio& and one group of animals were heId as controls 
while another group of animsls received a test compound. 
The test compounds were administered at 200 mcg&g 
intravenously, or orally at 1 m@g. Blood samples were 
taken from each animal immediately prior to treatment and 
then at one hour intervals for a period of six hours following 
trearmen~ The blood plasma was analyzed for glucose, 
insulin and NEFA content. 

When the fasted pigs were fed the normal feed ration 
without a test compound, the NEEAlevels in the blood drop 
dramatically and remained low. A ~phenethanokimine as 
defined herein caused either an elevation in NEFA*s, or 
inhii the drop in NlEA’s. Blood levels of glucose and 
insulln were also elevated with t&e /3-phenethanolamines. 

The following Table presents the lipolytic activity of 
sever& prefesred ~phenethanolamines when evaluated 
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according to the test described above. The results are aver- 
ages of several tests. 

TABLE I 

A ten day in viva study was employed to determine the 
e&t of &phenethanolamines on feed efliciency and rate of 
growth. In these studies, barrows and gilts weighing 
approximately 60 kg were maintained in hiividual pens. 
Bach treatment wa.s replicated six times in randomly 
assigned animals, with each test animal forming an expai- 
mental onit A group of control animals received a normal 
swine grower feed ration comprising the following lngredi- 
em: 

-. . . 
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in Table IL In the Table, the CO~IIIUI labekd “‘ADG” is the 
average daily weight gain in pounds; “ADP is the average 
daily feed consumption (in pounds) by. the test animak and 
F/G is the feed efiicienq calculated as ADF divided by 

TABLE II 

M &mtion and Feed Efficiclry 

08 R’ 
I 

cHCIWHC-CH~CQ \ , Rs 
I u- 
(3 

R’ 
dose 

R2 R3 Rs Pam ADCi ADP PIG 
Kxpai- contml 1.60 4.7 293 

r”” r ;‘; z* 20 20 2.19 1.78 5.0 422 2.33 237 
lzxperi- c.mld :z 4.16 3.22 

Ha&K 20 436 2.66 
w a& F 20 152 457 3.01 

The j3-phenethanolambes to be employed in the method 
of t&is invention can be administered in combiuationtith 
0th~ compounds known to have a beneficisl effect upon 
a~&&. ‘Islpiml compounds to be coadmhktered with the 
B-phen~~damiIles in&I& antibiotics, for example any of 
the tctracydines, tylosh, penicillins, cephaiosporlns, poly- 
ether &l&ti~, glycopepiides, orthosomycins and related 
coupxm& commonly admiktemd to swine, poultry, rmui- 
nants and the like. A preferred combiition to be employed 
in t&e present method is an antibiotic such as tylosiu or a _ _ 
tetracycline, together witu l-(4-hydroxyphenyl)-2-[ l- 
methyl-3-(6hydroxyphenyl)propyIaminolethanoL Such 
combinations will comprise the respective components in a 
ratio of about 1 to about 2 parts by weight of 

40 ~phenethanolamiue and about 1 to about 10 parts by weight 
of the partner component 

14 

Thetestanimalsrcceivedthesamefeedralionplusthetest 
compound, AJI a&& received feed and water ad libitutu 
Allanimalswereweighedonday landagainonday 10,and 
feed constm@on was measured by recording all feed issued 
and any mnaining feed on day 10. The results of two series 
of this 10 day test for several gphenethanolamiaes are given 

In a typical txatmen~ 1-(4-hydroxyphenyl)-2-I l-methyl- 
45 3-(4-hydroxyphenyl)propylaminolethanol was evaluated iu 

a 42day study employing fiukhing swine. Each treatment 
was~~~~forrrtimes,~threcpigsperreplication.Au 
treatments included a normal feed diet plus tylosin at40 @I’, 
The animals were tested for growth performance and feed 

~0 eEciency enhancement Carcass quality was detenniued by 
analysis for fat and muscliug. The results of the study are 
given in Table III Both &phenethanolamine treatments 
resulted in improved growth performance and carcasses with 
less fat and more muscle. 
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TA3LE Tkontinued 

Live wt. at slaughter, lb 217.0 223.0 
154.6 

(W 221.0 (14 
ChlllCdcpurcWLlb 160.5 (3.8) 159.8 O-4) 
Fat Depth a 1Otb Rib, in 1.15 1.09 

‘;:i; 
1.05 (-8.7) 

L&l Eye &u sp, ill 4.64 491 484 
Estinuted Pounds of Fat Free MIL& 

(43) 
74.2 78.8 (6.1) 78.4 (5.7) 

‘dldirrcamtailed4Ogrroffymsin 
*1~~~~2-[l~yt-3~~~~~~~y~J~~ol hpdnxbloridc 
‘A rw?cs&n camtica was umloyed in arrivin8 at the mm&al dtions of carass mu&- (J. Animal 
sok& 1!477,iL44%17). - - - 

The data reported in Table III further demonstrates that 
the ~phenethanolamines descried herein promote growth, 2. 
improve feed efficiency and improve leaness. 

In a similar study conducted over a 61 day period, a group 
of control animals received a normal daily feed ration with 
no additive. Another group of animals received the feed 
ration plus tylosin at 40 g.T, while another group received 
the feed ration phxs l-(4hydroxyphenyl~2-Wnethyl-3-(4- 25 
hydroxyphenyl)-propylaminolethaaol hydrochloride 
(compound A) at 20 g/r. A find group of finishing swine 
received the feed ration plus the combination of 40 fl of 
tylosln and 20 plr of the phenethnnolamine. The results of 
this trial are given in Table IV. 30 

TABLE! IV 

ccmol Tylosia A 
Wp+ 

if2 
l.63 164 136 

35 

5.64 5117 SJO :2 
F/o 3.46 351 3.77 359 
==l@= ws 0 2lO 

25 
I93 201 

-wsow l503 140.1 1463 
Fzt-Dq& lo& 096 096 0.80 0.85 
5 cm)’ 

40 

~~P&wY 4.60 4.68 492 s.00 
49.2 49.2 51.4 51.2 

EuPowxkhduIclz 753 765 74.1 76.8 

%esorosulkarobpxdllponmcranrmcnt offatattklothribafbzrt&.c 
-tsplitininlfaausstb!ubockkme. 4s 
*Angr&alcqrruionb~byedia~atum-~m 
ofa?oa.%smmolo(I.Anirmtscicoee,l9n,~~~172 

As in the previous study, both phenethanolamine &at- 
mentsresultedin carcassuwithlessfatandmoremusckIt 
shouldalsobenotedthatdaccstimatcd~tofcercass 40 
muscle produced with theTylosin +A treaaentwas8lmilar 
to that produad in the control and the ‘@losin treatment 
alone. This result was achieved, however, with lees feed 
consumption thau either the control or the Tylosin treat- 
ments. 

Additional studies have been carried out to demonstrate 55 

the anabolic e&t of ~phenethanolamines in swine. ‘Ihe 
effect of the compounds on nitrogen retention in Snishing 
barrows was detemked. Nitrogenretention is the diEerencc 
betwan nitrogen intake and nitrogen exacted Inucased 
nitrogen retention is known to be as~odarcd with increased 60 
anabolic activity, reslxlting in improved carcass musclhlg 
and leauwss. 

In a Qplcal study, barrows Weighing about 172 pounds 
(78 Kg) wcrt orally adminis- varhas doses of l-(4- 
hydroxyphenyl)-2-[ 1-methyl-3-(4-hydtoxyphenyl) 611 
propylamiaoJe&anoI hyQochloride (Compound A). All ani- 
mals received water and a constant amount of nomal swine 

feed ratioa. The resnk of this smdy are presented in Table 
V, and show that all &phenethanolamine treatments 
improved nitrogen retention compared to controls. 

TABLE V 

NitroaenRotal6on 

As pointed out above, the method of this invention can be 
practiced with individual isomers of ~phencthanolamines 
or with mixtnres of isomers and diastereomers. In a study to 
detemine the effect on weight gain and feed e&acy of 
varions mixmes of diastereomers, barrows hGtiaIly weigh- 
ingaboutlT7poundswbe~danoanalswinedictplnsa 
~henethanolamine at 20 gR of feedSuE Each treatment 
was replicated in twelve individually fed animals. The 
results are presented in Table VI and show that growth 
perfcumana was improved by both P-phenethanolamine 
treatment.8 with very little change in feed intake. 

TABLE VI 

47%RlLss 
nsx&sR 

The data in Table VI demonslrates that the method,Of 
improving feed eEancy and promoting growth can be 
practiced with any desired mixture of ~phenethanohunine 
optical isomus. 

The e&my of the BphtndhanoIamincs described herein 
aho has been demonstrated in poultry. bt a ty@al study, 
broils that were twenty4me days old were admm&zod an 
oral dosing of a &phenethanokninc in their nonmu danv 

__ _ . _ _ 
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feed ration AII animals received the following broiler fin- 
isher ration: 

- %byW lwr 5 
GmuKl yeh eom a.40 1328.Ol 
Animal-vegetabk fat 1.53 30.60 
Corn Glte meel(60%) 4.00 80.00 
soybrm mai W%) 19.19 383.80 
Fuh meal-mahdsn 250 50.00 
Dkakilal p4acqwe 1.01 34.20 IO 
Peak lrnl-Hydr. 2.30 5Q.m 
GloundGmcaaac 0.83 16.60 
Sal! 030 6.cO 
ViiRemix' 0.50 10.00 
%eeminerdprrmh' a.10 200 
Mefhiod H&l. AJmL 0.15 15 
Lysbc He1 a29 ::: 

1OOM 2noo.m 

:Vromin~pwider~~of~~SOOD=UofvifnminD,40 
~.ofvirnmin~o.7~ofvi~51ooon(gofEhdinc,7ome.ofnirin, .2() 
4meof~~Pca4meof~lOOmcgof~B,.100 
lnzgofbiilmdu5B2gofeuJoxyqhPakgof-P~fscd 
?htemhvnfprmtir~75mgofmmgnaac, 5omgofzi&25mg 
ofkonand1mgofiahpcrkgofcompletctccd 

Test animals rcc&eci with the above ration varying doses of 
1-(4-hydroxyphcnyl)-2-(l-methyl-3-(4-hydroxypheny~) 25 
pnqyiamiuo]etkimo~ hydrodtloride ~compouad A). Each 
treatment was repkated sixteen times, and the test was . termrnated when the animals rcachcd Iil?y-six days of age. 
The animals weft amlyzed foi weight gain and feed effi- 
ciency.Theresultsofthistestinbroil~ispresentcdin M 
Table W as mean weight gain and mean feed to gain ratios. 

TABLE VII 

ADG ADF 
Tkeamed iz (fbs) c-w F/G 

cod 0 0.414 3.48 8.h 
comeolmdA 40 0.418 3.61 8.64 
-A 80 0.472 357 7.36 

We da& 
1. A method for promoting the growth of a domesticated 

waun blooded animal other than a xuminanf swine, or 
poultry, which comprises administering to the animal au 
effective amount of li4-hy&~henyI)-2-(1-Tnethyl-3-(4- 
hydroxyphcayl)propylamino)ethanol or an acid addition salt 
thaeof. 

2.Themethodofclaimlwhenintheaaimalisoneraised 
for human meat consumption. 

3. A method for impmving the feed efficiency of a 
domestieated warm blooded auimal other thau a ruminant 
swine, or poultry, which comprises administedng to the 
animal an e&dive amount of l+hydroq’phenyl)-2-Q- 
m#hyl-~~hydroxyphenyl)~~~o)ethan or an acid 
addition salt thereof. 

4.~em~~ofclaim3W~~theaaimalisone~ 
for human meat consun@ion. 

5. A method for promoiing the growth of a domesticated 
warm blooded inimal which comprises administexing to the 
animal an effective amouut of a compound having the 
fonnnia 

The results of this study demonstrate that the 
& desaii herein are effective in pro- 
moting growth and improving feed efiiciency in poultry. 

The compounds of the invention also have demonstrated 
&icacy ~II n&na@. &ty-eight crossked wether lambs 
Wat employed iu a test designed to ShOW the &ects of 
Compound A (l-(4-hydroxyj)hcnyl)-2-[l-methyl-3-(4- 
hydroxyphenyl)propyiamino]ethanol hydrochloride) at 
mying doses. shtecn animals wae heldas controls, while 
skteen rceelved 40 ppm of Compound A, and another 
sixteen received 80 ppm of Co-d k AU animals 
received a normal daily feed ratioa and water ad libituu~ 
A-e daily v&g& gai.n and average daily feed consump- 
tion after twentyeight days is given below in Table VIE 
‘l%e data demo-s &at a Bphcnethanolamine as defined 
he&n is effective in prom&g growth Md improving feed 
effidency ill mmhumts. 

50 

55 wheleiu 

a 

65 

R’ is hydrogen, hydroxy, or methoxy; 
R2 is hydrogen or fluoro; 
R3 is hydrogen or Cl-C, aIkyli 
R4 is hydrogen or methy& 
Rs is hydrogen, Buom, nibro, hydroxy, S&c=, or 

CON&; provided that R1 is hydrogen oniy when Rs is 
nitxo or S02CE3, cr an add addition salt w 
exduding the compounds l-(4-hydroxypheny&2-& 
methy1-3-(4-hydcoxyphenyl&o~7yIaminoIethanol and 
I-(4-hydroxyphtnyl)-2-( f,l-dimethyl-3- 
phenylpropylamino)ethanol and their acid addition 
S&S. 
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6.Themethodof daim5 employing l+hydroxypheny& 
2-(l,l.dimethyi-3-(4-hydroxyphenyi)propyfamino)ethanol 
or au acid addition salt thereof. 

7. The method of dalm 5 wherein the animal is one raised 
for human meat consumption. 5 

8. The method of claim 7 whereiu the animal is a 
rlmlinant. 

9. The method of clsim 7 wherein the animal is a swfne. 
10. The method of claim 7 wherein the animal is pouhry. 
11. The method of claim 10 employing l-(4- 1o 

hydroxyphenyl)-2.( l,l-dimethyl-3-(4-hydroxyphenyl) 
propylamino)ethxuol or an acid addition salt thereof. 

12. The method of claim 11 wherein the poultry is a 
turkey. 

X3. The method of claim 11 wherein the poultry is a 
dlieken I5 

14. A method for improving the efg&Cy of feed utib- 
don by a domesticated warm biooded animal which 
comprises admidstering an elfcctive amount of a compound 
of the formula 

OH 

Q 

I f" 

R’ 
,-, cB-cH~-NH-c;-cHz-c 

-0 ,-, 
R4 / RS 

RZ 25 

whereiuz of the formula 
R’ is hydrogen. hydroq, or metbOxy; 
R2 is hydrogen or fluoro; 
R3 is hydrogen or C& alkyd; 30 
R4 is hydrogen or methyl 
Rs is hydrogen, fluoro, n&o, hydroxy, SO,Ca, or 

COMI,; provided that R’ is hydrogen only when Rs is 
nitro or S02CH,, or an acid addition salt thereof; 
excluding the compounds l+hydro~henyJ)-2.(1- 35 
mcthyl-3~~y~~henyl)propylamina\et and 
1-(4-hydroxyphenyl)-2-(l,l-dimethyl-3- 
phenylpropylamino)ethanor and their acid addition 
Salts. 

OH R’ 

RI L-P 

I I 
,-, ca-c!&-NH-yx*-CBI 

-0 
,-, 

R’ / R’ 
I 

wherein: 

15. The method of claim 14 employing l-(4- 40 
hydroxyphenyI)-2-(1,1-dimethyl-3-(4-hydroxypheuyl) 
propylamino)ethanol or an acid addition @t thereof. 

16. The method of claim 14 wherein the animal is one 
raised for human meat consumption. 

17. ‘lbe method of daim 16 wherein the animal is a 45 

R1 is hydrogen, hydroxy, or method 
R2 is hydrogen or fluoro; 
R3 is hydrogen or C& al@% 
R4 is hydrogen or methyl 

ruminant. 

90 

55 

a 

Rs is hydrogen, fluoro, nitro, hydroxy, SO,CH, or 
CONH,; provided that R’ is hydrogen only when Rs is 
nitro or SO,-, or au add addition salt thereon 
excluding the eompound 1-(4.hydcoxyphenyl).2-(l.l- 
dhnethyl-3-phenylpropylamino)ethanol and its acid 
addition salts. 

18.Themethodofdaim16whemintheanimaiisaswiue. 
19. ‘lbe method of claim 16 wherein the animal is poultry. 
20. The method of claim 19 employing 1-(4- 

hydroxyphenyl)-2-( l,l-dimethyl-3-(dhydroxyphenyl) 
propylamino)ethanol or an acid addition salt thereof. 

2LThemethodofdaim2Owheminthepo~uyisa 
mrkey. 

22.Themethodofdaim20whereinthepouitryisa 
dlickal. 

23. A method for waving leanness in a domesticated 
warm blooded snimal which comprises w to the 
auimal an e&live amount of a compound Of the fcamula 

R3 

whereinz 
R1 is hydrogen, hydroxy, or method, 

20 
R2 is hydrogen or fluoro; 
R3 is hydrogen or C,-c, atkyl; 
R’ is hydrogen or methyl 
Rs is hydrogen, fluoro, nitro, hydroxy, S02CH, or 

COW; provided that R1 is hydrogen only when Rs is 
i&o or S02CHa, or au acid addition salt thereof; 
excluding the compounds 1-Whydroxyphenyl)-2-(1- 
methyl-3.(4-hydroxyphenyl)propylamino)ethanol and 

. I-(4-hydroxyphenyl)-2-(1.1.dimethyl-3- 
phenyfpropylamino)ethanol and their acid addition 
Salts. 

24. The method of claim 23 employing 1-(4- 
hydroxyphenyl)-2-( l,l-dimethyl-3-(4-hydroxyphenyl) 
propylamino)ethanol or an acid addition salt thereof. 

25. The method of claim 23 whereiu the animal is one 
raised for human meat ~0Dsumption 

26.Themethcxtofdaim25whadnthesnimalisa 
rumiuML 

n.Themethod~daim25w~e~~a~e. 
Za~emethodcrfctaim25wherdn~eanimalispoulpry. 
29. The method of claim 28 employing l-(4- 

33. The feedstuff of claim 32 wherein the 
&phenethanolamine is 1-(4-hydroxyphenyl).2.(1-methy1~3- 
(4-hydroxyphenyl)proWr;rmino)ethauol or an acid add&on 
salt rhercof. 

34. The feedstuff of claim 32 wherein the 
p-phenethanolamine is l-(4aydroxyphenyl)-2-( l,l- 
~~yl-21A~&~h~y~~py~)e~ol or an 
acid addition salt thaeof. 

35. The feeds& of claim 32 contnining from about 5 to 
about 95 pcr#nt by weight of the B-phenethanolamine. 

36. The feed&xff of claim 35 eomprismg corn~b meai as 
ace&r. 

37. The feedstnff of claim 36 wherein the 
&-phenethauolamine is 1-(4-hyQoxyphenyT)-2-(1-~~~1~~ 
(4hydmqphenyl)propylamino)ethanol or an acid add&on 
salt thereof. 

38. The feedstuff of claim 37 wherein the 
&phenethanolamine is l-(4-hydmxyphcnyl)-2-( l-methyl-3- 
(~hydrqphenyl)propylamino)ethanal hydrochlonde 

* * * I * 


